osynaptic pathway from the retina to the hypothalamus, the so-called ret-inohypothalamic tract, enabled researchers to locate the SCN. The tract appears to be responsible for transmitting photic stimuli for synchronization of this neural system with the external light-dark cycle (Moore, 1974). The human circadian system is, however, a multioscillator system (Wever, 1979). Under certain conditions, it reliably splits into two separate groups of rhythms that appear to be driven by separate pacemakers. Lesioning of the SCN in primates results in the loss of rhythmicity in certain functions such as activity while rhythms in functions such as body temperature persist (Fuller et al., 1981). Recently, Kronauer et al. (1982) have developed a mathematical model of the human circadian timing system using two interacting sinusoidal oscillators. This model system has successfully explained a number of results of the interaction between the human circadian timing system and periodic environmental time cues. These results imply the existence of a second pacemaker within the human brain, although its location has yet to be identified.
Voluntary Disruptions of the Sleep-Wake Cycle
In addition to patients who present with the primary complaint of insomnia due to an intrinsic disorder of the sleep timing process, many persons have had disruptions of the timing of their normal sleep-wake cycles by altered work or travel schedules.
Occupational Schedules (Shift Work)
There has been a dramatic increase over the past 20 years in the prevalence of shift work throughout industrialized nations. Though it has always been an integral part of most military operations, recent increases in the civilian sector have been striking. In France, shift work rose from 10 percent to 22 percent between 1957 and 1974. In the United States, shift work in manufacturing centers has been increasing about 3 percent every five years; full-night-shift workers rose 13 percent over the last three-year period reported (Johnson et al., 1981). Some major industries have more than half their workers on shifts.
Shift work has developed to such an extent because of the demand in modern societies for use of expensive equipment around the clock; the need for continuous attention to technological processes in the chemical, steel, and energy industries; and the demand for 24-hour services from hospitals, transportation, and emergency services. Shift work schedules vary greatly; working shifts may be from 6 to 12 hours in length (Tasto and Colligan, 1977). When the sequence of shifts changes frequently, the shiftynchronizing cue for all measurable human circadian rhythms.
